Isolation and characterization of copper-binding sites of human ceruloplasmin.
A tryptic cleavage procedure was used to obtain stable copper-containing peptide regions of human ceruloplasmin. Tryptic digestion-derived copper peptides were fractionated by gel filtration chromatography, yielding two fractions, one with an apparent molecular weight of 11000 and the other 1000. The high molecular weight fraction (11K fraction) was found to contain 50% of the copper atoms of the ceruloplasmin molecule and behaved as a single copper-containing component by gel filtration chromatography and by isoelectric focusing. The low molecular weight fraction (1K fraction) was found to be a mixture of three or four copper peptides by isoelectric focusing. Acrylamide gel electrophoresis studies, amino acid composition analysis and terminal amino acid determinations showed the 11K fraction to be a complex composed of at least three peptides arising from different regions of the ceruloplasmin molecule. Two of the peptides of the 11K complex appear to be derived from the 19K fragment of the ceruloplasmin molecule (18); one peptide in the complex appears to correspond to the aspartic acid-rich portion, residues 7-30, and the other to the histidine-rich portion, residues 103-157. Most preparations of ceruloplasmin are reported to consist of three non-covalently linked fragments that have molecular weights of 67K, 50K and 19K. Dwulet and Putnam (20) proposed a model for the sequence structure of ceruloplasmin where the molecule exhibits a three-fold repeat pattern of two alternating structures, here termed X and Y.(ABSTRACT TRUNCATED AT 250 WORDS)